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Thermophilic Campylobacter spp., i.e., Campylobacter jejuni, Campylobacter coli, and Campylobacter laridis, are human enteropathogens (21, 23) . Campylobacter fetus is generally recognized as an agent of systemic infection in humans, but recent studies suggest that it can also be implicated in enteritis (6, 10) . The three thermophilic Cam- pylobacter species differ from the other species of the genus, and in particular from C. fetus, essentially by two characteristics: optimal growth at 42°C and resistance to cephalothin. These species are selectively isolated from human stools on a selective medium containing several antibiotics and by incubation at 42°C in a microaerophilic atmosphere. Although atypical C. fetus strains which either grow at 42°C or are resistant to cephalothin have been described previously (7), the isolation of C. fetus by using these selective conditions has not been reported. The distribution of C. jejuni and C. coli in human isolates varies from one area to another. For instance, in Europe, the proportion of C. coli ranges from 2.5% in the United Kingdom (12, 22) to 53.9% in Yugoslavia (13) . C. laridis is rarely present in human samples (23) .
The differentiation of thermophilic Campylobacter spp. relies on two biochemical tests: the capacity of C. jejuni alone to hydrolyze hippurate and the resistance of C. laridis only to nalidixic acid. Recently, Totten et al. (24) showed that 20% of hippurate-negative strains are in fact C. jejuni and, hence, that hippurate hydrolysis does not always correlate with genetic classification. Moreover, some C. jejuni strains show resistance to nalidixic acid (1) . The identification of thermophilic Campylobacter spp. on the basis of biochemical tests alone does not appear to be reliable (24 Co., Danbury, Conn.) and 3-ml samples were centrifuged at 5,000 x g for 20 min to remove cell debris. Total membranes were collected by centrifugation at 33,000 x g for 90 min and suspended in 0.5 ml of distilled water. One milliliter of 2% sodium lauryl sarcosinate solution in 0.001 M phosphate buffer was added, and the mixture was gently shaken for 30 min at room temperature to dissolve inner membranes (8 (16) . The C. fetus OMP profile was characterized by the presence of two major proteins of 43 and 48 kDa (Fig. 1) . In addition to these major proteins, the strains contained from 8 to 10 other prominent OMPs (Fig. 1   to 3 Fig. 1 and 2 no. 108, C. coli Lior 8 no. 212, and C. coli Lior 44 no. 211 ( Fig. 1 and 3 ; strains 211 and 212 are not shown).
(
Quantitative filter hybridization. (24) recently showed that hippurate hydrolysis does not always correlate with genetic classification. In this study, the hippurate hydrolysis tests were repeated several times and the incubation time was extended up to 24 h because these conditions gave the best results for the reference strains. Our major problem was a lack of reproducibility. As pointed out by Totten et al. (24) , the association of genetically defined C. jejuni and C. coli with human disease has to be reevaluated since most of the previous epidemiological studies on thermophilic Campylobacter spp. rely on hippurate hydrolysis to discriminate between C. jejuni and C. coli.
In this study, we investigated the OMP-PAGE profile for the identification of C. coli and C. jejuni. The comparison of protein profiles has indeed become a widely used tool to differentiate species or subspecies (14, 17, 19) .
By using the OMP-PAGE profile, the 22 tested strains fell into two groups. The first group contained 15 strains characterized by the presence of two OMPs of 37 and 55 kDa that were found only in the reference strain C. jejuni I Lior 4. These two OMPs were absent from other species, i.e., C. coli, C. laridis, and C. fetus. 
